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DETAILED ACTION 

This Office Action is in response to an Amendment filed on 6/17/2005. 
Currently, claims 1-39 are pending. 

Specification 

1 . The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1-24, 26-33 and 36-39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hochberg et al. (U.S. Patent No. 4,981,724 dated 1/1/1991) in view 
of Ishitani (U.S. Patent No. 5,330,936 dated 7/19/1994). 
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Hochberg shows the method substantially as claimed in the text as: heating a 
chamber (col. 11, lines 23-30), within which a substrate is located (col. 11, lines 3-10), 
to a temperature sufficient to thermally decompose an oxidizing component (col. 1 1 , 
lines 30-45); and passing reaction gasses over the substrate to deposit the dielectric 
film (col. 11, lines 30-45), wherein the reaction gasses include a silicon bearing 
component (col. 12, lines 5-20), the oxidizing component (col. 11, lines 43), and a 
chloride component (col. 12, line 22) (claim 1). Hochberg teaches that the dielectric film 
is an oxide film (col. 1 1 , line 33) (claim 2). Hochberg teaches that the reaction gasses 
further include ammonia, and the dielectric film is an oxynitride film (col. 13, lines 17-20) 
(claim 3). Hochberg teaches that the silicon bearing component consists essentially of 
one or more halated silanes.(col. 12, line 19) (claim 4). Hochberg teaches that the 
silicon bearing component includes at least one component selected from the group 
consisting of silane, disilane, monochlorosilane, dichlorosilane, trichlorosilane, and tetra 
chlorosilane, in any combination (col. 12, line 19) (claim 5). Hochberg teaches that the 
chloride component includes at least one component selected from the group consisting 
of hydrogen chloride and chlorine, in any combination (col. 2, lines 45-55) (claim 6). 
Hochberg teaches that the substrate is heated to a temperature in a range between 700 
degrees C. and 950 degrees C, inclusive (col. 12, lines 10-15) (claim 7). Hochberg 
teaches that the reaction gasses have a total pressure in a range between 50 milliTorr 
and 4000 milliTorr inclusive (col. 13, lines 63-64) (claim 8). 

Hochberg shows the method substantially as claimed in the text as: heating a 
substrate, within a chamber, to a temperature sufficient to thermally decompose an 
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oxidizing component (col. 17, lines 18-19); and passing reaction gasses over the 
substrate, wherein the reaction gasses include a silicon bearing component (col. 17, 
lines 24-25), the oxidizing component (col. 17, line 23) and chlorine (col. 12, lines 15- 
20) (claim 9). Hochberg teaches that the silicon bearing component consists essentially 
of dichlorosilane (col. 12, line 19) (claim 10). Hochberg teaches that the oxidizing 
component consists essentially of nitrous oxide (col. 1 1 , line 44) (claim 1 1 ). Hochberg 
teaches that the reaction gasses further include ammonia, and the dielectric film is an 
oxynitride film (col. 13, line 18-20) (claim 12). 

Hochberg shows the method substantially as claimed in the text as: heating a 
substrate, within a chamber (col. 1 1 , lines 3-10), to a temperature sufficient to thermally 
decompose an oxidizing component (col. 11, lines 23-30); and passing reaction gasses 
over the substrate, wherein the reaction gasses include a silicon bearing component 
(col. 12, lines 5-20), the oxidizing component (col. 11, line 43) (claim 13). Hochberg 
teaches that the silicon bearing component consists essentially of dichlorosilane (col. 

12, line 19) (claim 14). Hochberg teaches that the oxidizing component consists 
essentially of nitrous oxide (col. 1 1 , line 44) (claim 15). Hochberg teaches that the 
reaction gasses further include ammonia, and the dielectric film is an oxynitride film (col. 

13, lines 17-18) (claim 16). 

Hochberg shows the method substantially as claimed in the text as: heating a 
substrate, within a chamber, to a temperature sufficient to thermally decompose an 
oxidizing component (col. 11, lines 3-10), and passing a reaction gasses over the 
substrate, wherein the reaction gasses include a silicon bearing component (col. 11, line 
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4), the oxidizing component (col. 1 1 , lines 3-10), an ammonia component (col. 13, lines 
17-18), and a chloride component (col. 2, lines 45-55) (claim 17). Hochberg teaches 
that the silicon bearing component consists essentially of dichlorosilane (col. 12, line 19) 
(claim 18). Hochberg teaches that the oxidizing component consists essentially of 
nitrous oxide (col. 1 1 , line 44) (claim 1 9). Hochberg teaches that the chloride 
component consists essentially of chlorine (col. 2, lines 45-55) (claim 21 ). 

Hochberg shows the method substantially as claimed in the text as: heating a 
substrate to a temperature sufficient to thermally decompose an oxidizing component 
(col. 17, lines 18-19); and passing reaction gasses over the substrate, wherein the gas 
flow includes a precursor component (col. 17, lines 24-25), an oxidizing component (col. 
17, line 23), an ammonia component (col. 13, lines 17-18), and a chloride component 
(col. 2, lines 44-45) (claim 22). Hochberg teaches that the precursor component 
includes at least one component selected from the group consisting of a silicon bearing 
component, a tantalum bearing component, and an aluminum bearing component, in 
any combination (col. 17, lines 24-25) (claim 23). Hochberg teaches that the precursor 
component includes at least one component selected from the group consisting of 
silane, disilane, monochlorosilane, dichlorosilane, trichlorosilane, and tetrachlorosilane, 
in any combination (col. 12, line 19) (claim 24). Hochberg teaches that the precursor 
component consists essentially of an aluminum bearing component (col. 2, lines 46-49) 
(claim 26). Hochberg teaches that the oxidizing component consists essentially of 
nitrous oxide (col. 1 1 , line 44) (claim 27). Hochberg teaches that the chloride 
component consists essentially of chlorine (col. 2, lines 44-55) (claim 29). 
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Hochberg shows the method substantially as claimed in the text as: heating a 
substrate, within a chamber (col. 1 1 , lines 3-10); and depositing a dielectric layer over 
the substrate by passing reaction gasses over the substrate, wherein the reaction 
gasses include a silicon bearing component (col. 11, line 4), an oxidizing component 
(col. 11, lines 3-10), and a chloride component (col. 2, lines 45-55) (claim 30). 
Hochberg teaches that the reaction gasses further includes an ammonia component, 
and the dielectric layer is an oxynitride layer having thermal properties that make the 
semiconductor device suitable for use as an optical waveguide (col. 13, lines 17-18) 
(claim 31). 

Hochberg shows the method substantially as claimed in the text as: heating a 
silicon substrate, in a furnace deposition tube (col. 8, lines 8-16), to a temperature in a 
range of 700 degrees C. to 950 degrees C, inclusive (col. 1 1 , lines 1-2), and thermally 
oxidizing the silicon substrate, in the furnace tube, using gaseous reactants, which 
include a chloride component, dichlorosilane, and nitrous oxide (col. 2, lines 44-45; col. 
1 1 , line 44; col. 12, line 19) (claim 36). Hochberg teaches that the chloride component 
includes chlorine (col. 2, lines 45-55) (claim 38). Hochberg teaches the step of 
thermally oxidizing the silicon substrate further includes using ammonia as one of the 
gaseous reactants (col. 2, lines 46-49) (claim 39). 

Hochberg lacks anticipation only in not explicitly teaching that: 1 ) the silicon 
bearing component and the chloride component are included within distinct ones of the 
reaction gasses introduced into the chamber (claim 1); 2) the silicon bearing component 
and the chlorine are included within distinct ones of the reaction gasses introduced into 
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the chamber (claim 9); 3) the silicon bearing component and the hydrogen chloride are 
included within distinct ones of the reaction gasses introduced into the chamber (claim 
13); 4) the silicon bearing component and the chloride component are included within 
distinct ones of the reaction gasses introduced into the chamber (claim 17); 5) the 
chloride component consists essentially of nitrous oxide (claim 20); 6) the precursor 
component and the chloride component are included within distinct ones of the reaction 
gasses introduced into the chamber (claim 22); 7) the chloride component consists 
essentially of hydrogen chloride (claim 28); 8) the silicon bearing component and the 
chloride component are included within distinct ones of the reaction gasses introduced 
into the chamber (claim 30); 9) a trench is etched into the substrate, wherein the 
dielectric layer is an oxide deposited on an inner surface of the trench (claim 32); 10) a 
native oxide layer is allowed to form prior to depositing the dielectric layer; depositing a 
nitride layer over the native oxide layer prior to depositing the dielectric layer; and 
wherein depositing the dielectric layer includes also including an ammonia component 
in the gas flow, so that the dielectric layer is an oxynitride layer (claim 33); 1 1 ) the 
chloride component and the dichlorosilane are included in distinct gasses introduced 
into the furnace deposition tube (claim 36); and 12) the chloride component includes 
hydrogen chloride (claim 37). 

Ishitani shows a method of depositing a dielectric film and method of fabricating a 
semiconductor device. Ishitani teaches doping the source gas of ammonia or silane or 
dichlorosilane with hydrogen chloride gas (col. 2, lines 50-57). Ishitani discloses the 
dielectric layer is an oxide deposited on an inner surface of a trench etched into 
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substrate (col. 2, lines 24-35). Ishitani teaches allowing a native oxide layer to form prior 
to depositing the dielectric layer (coL 2, lines 51-55); depositing a nitride layer over the 
native oxide layer prior to depositing the dielectric layer (col. 2, lines 62-65), and 
wherein depositing the dielectric layer includes also including an ammonia component 
in the gas flow (col. 2, line 54). The process helps to eliminate the problems for 
example, particle-pollution, metal-pollution and damaging of the device with 
deterioration of characteristics of the device. Further, unnecessary time and higher 
costs are required for fabrication of the device (col. 2, lines 35-42). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to modify Hochberg, by having the silicon bearing and chloride 
component being in distinct reaction gasses, (dichlorosilane and HCL), as taught by 
Ishitani, with the motivation that Ishitani teaches a process helps to eliminate the 
problems for example, particle-pollution, metal-pollution and damaging of the device 
with deterioration of characteristics of the device. Further, unnecessary time and higher 
costs are required for fabrication of the device. 

5. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hochberg et al. (U.S. Patent No. 4,981,724 dated 1/1/1991) in view of Ishitani (U.S. 
Patent No. 5,330,936 dated 7/19/1994) as applied to claim 22 above, and further in view 
of Chung et al. (U.S. Patent No. 6,838,125 filed 7/10/2002). 

Hochberg as modified by Ishitani shows the method substantially as claimed and 
as described in the preceding paragraph. 
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Hochberg as modified by Ishitani lacks anticipation only in not explicitly teaching 
that: 1) the precursor component consists essentially of a tantalum bearing component 
(claim 25). 

Chung teaches a method of film deposition using a precursor component 
consisting essentially of a tantalum bearing component (col. 8, lines 1-7). It would have 
been obvious to one having ordinary skill in the art to have used a tantalum bearing 
component as the precursor in Hochberg for the purpose of forming a metal film with 
tantalum (col. 7, lines 66-67). 

Response to Arguments 

6. Applicant's arguments filed 6/17/2005 have been fully considered but they are 
not persuasive. The examiner views the fact that Ishitani teaches that HCI and 
dichlorosilane are in the reaction chamber and are distinguishable that this reads on 
distinct gases and would therefore read on the invention as written. 

Allowable Subject Matter 

7. Claims 34 and 35 are allowed. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art, either singly or in combination fails to anticipate or render obvious, 
the limitations of: 

...wherein the semiconductor device includes one or more gates, and wherein 
the dielectric layers forms one or more spacers for isolating the one or more gates from 
one or more contacts, as required by claim 34; and 
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... wherein the semiconductor device includes one or more gates and one or 
more metal layers, and wherein the dielectric layer forms a cap over the one or more 
gates and the one or more metal layers, as required by claim 35. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter L. Lindsay, Jr. whose telephone number is (571) 
272-1674. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt can be reached on (571 ) 272-1 873. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Walter L. Lindsay, Jr. 

Examiner 
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